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ABSTRACT 


The  conventional  check-reading  display,  using  dials 
in  rows  and  columns  with  pointers  aligned  at  the  12  o'clock 
position,  was  compared  to  a  similar  display  with  pointers 
connected  by  straight  lines,  i.e.,  with  the  pointers  in 
normal  position  they  are  seen  as  segments  of  straight  lines. 
In  this  latter  display,  called  the  extended-line  display, 
the  subjects'  task  was  merely  to  detect  a  break  in  a  line, 
rather  than  to  detect  a  deviant  pointer.  Detection  of 
deviant  dials  was  consistently  superior  with  the  extended- 
line  display)  the  displays  did  not  differ  with  respect  to 
the  observers'  ability  to  localize  deviant  dials  in  the 
display  array. 
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A.  METHOD  FOR  INCREASING  EFFICIENCY 
OF  DIAL  CHECK-READING* 


INTRODUCTION 


Certain  displays)  such  as  some  engine-function  indicators, 
maintain  "normal"  patterns  and  provide  cues  for  corrective  action 
only  when  one  or  more  elements  in  the  display  deviate  from  a 
prescribed  value.  When  a  group  of  instruments  constituting  such 
a  display  is  monitored  for  deviations  from  prescribed  values, 
the  performance  is  referred  to  as  "check-reading".  The  instruments 
are  checked  intermittently  for  indications  of  malfunction,  but 
they  are  not  read  for  any  particular  value. 

The  efficiency  of  monitoring  such  displays  is  a  function  of 
the  particular  arrangement  of  dials  and  pointers.  A  commonly 
recommended  arrangement  is  shown  in  Figure  1,  where  the  dials  are 
arranged  in  rows  and  columns,  and  the  pointers  are  normally 
aligned  at  the  12  o'clock  position  (1,  cf.  pp.  305-306).  For 
simple  check-reading,  the  grouping  shown  in  Figure  1  would  be 
equally  good  if  the  pointers  Were  aligned  horizontally,  i.e.,  at 
the  9  o'clock  position.  The  display  shown  in  Figure  1  will  be 
referred  to  as  the  aligned  (AL)  display. 

This  paper  reports  a  method  for  further  reduction  of  errors 
in  check-reading.  The  display  in  Figure  1  was  modified  by  the 
addition  of  extension  lines  between  dials,  as  shown  in  Figure  2. 


♦The  data  reported  here  were  collected  during  the  summer  of  1962, 
and  represent  a  portion  of  a  more  comprehensive  study  performed 
by  S.  Dashevsky.  This  report  was  written,  and  data  analyzed,  by 
3.  Glucksberg.  Any  errors  of  omiaaion  or  commission  are  the 
responsibility  of  the  latter  writer. 
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RESULTS  AND  DISCUSSION 


Two  kinds  of  errors  were  used  to  measure  performances  detection 
errors,  and  location  errors.  A  detection  error  was  scored  when 
(a)  the  display  contained  a  deviant  pointer,  but  no  deviation  was 
recorded  on  the  answer  sheetj  or  (b)  the  display  contained  no 
deviant  pointer,  but  a  deviation  was  recorded  on  the  answer  sheet. 
Location  errors  were  errors  in  specifying  the  location  of  the  dial 
with  the  deviant  pointer. 


TABLE  1 

Detection  and  Location  Errors  as  a 
Function  of  Display  (N  =  16/cell) 


Aligned 

(AL) 

Display 

Extended  Line 
(EL) 

p  (t-test) 

Detection 

Mean 

3.0 

0.4 

.01 

errors 

SD 

0.95 

0.78 

Location 

Mean 

0.4 

0.5 

errors 

SD 

0.68 

0.83 

The  data  obtained  are  presented  in  Table  1.  The  means  of 
location  errors  were  not  significantly  different  for  the  two  display 
conditions.  However,  the  EL  display  was  clearly  superior  to  the  AL 
display  in  terms  of  detection  errors.  The  extent  of  this  superiority 
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preceding  Page 


Blank 


is  perhaps  not  fully  apparent  in  the  mean  scores  alone.  With  the 
AL  display,  every  S  committed  at  least  one  detection  error  (range j 
1-5);  with  the  EL  display,  13  of  the  18  Ss  comnitted  no  detection 
errors  (range:  0-2). 

Error  detection  per  se  is  of  prime  importance  in  check-reading 
tasks,  since,  once  a  deviation  is  noted,  its  precise  location  can 
usually  be  determined  without  difficulty.  On  this  basis,  EL  displays 
should  be  considered  for  check-reading  applications. 


6 


DISTRIBUTION  UST 


Isadquortors 

U.  0.  Amy  Mstsrlsl  Op— A 
Washington  25*  D.  0. 

attmi  mcw-RS  •  X 

AMCRD-DE  1 

U.  0.  Amy  MsWrisl  Oonoad  Board 
Abtrdttn  Proving  around,  Ml. 

Bldg  #3W  X 

U.  0.  Amy  Ttit  A  Bvoluatloa  Ot— I 
AbirlHa  Proving  Ground,  Ml* 

1U<  #3071  X 

Mr.  J.  t.  Uhlans  r 
D1  motor,  Roast rch  Laboratorlts 
U.  0.  Amy  PinooMl  MiMrel  OfflM 
Washington  25,  0.  0.  X 

U.  0*  Amy  PtrsooMl  Rtsttroh  Offiot 
Washington  25*  0*  C;  .  X 

Dimotor,  Amy  IhMiroh  OfflM 
Offloo,  Chlaf  IW March  A  Mwln— I 
Washington  25*  0*  0. 

ARK  i  Bunn  Ho  tori  Division  X 

Pima  tor  of  Itouiroh 
USA  Air  Di ftait  CD  Agtnoy 
luma  Roiiiroh  Utolt 

Tort  Illii*  Thai  X 

ComaaAlac  Of  floor 

U.  0.  Amy  Air  DtflOM  CD  A#Miy 

fort  llln,  Tm«  X 

Comnndlag  Offlotr 

U.  0,  Amy  Amor  CD  Agtnty 

fort  Knox,  Kintuoky  X 

Ooamndlaf  Offlotr 

U.  I.  Amy  Aril  111  ry  CD  Agtnoy 

fort  0111,  OkUbom  X 

Comndiflt 

U.  0,  Amy  Artllliry  A  Nlitlli  iohool 
fort  0111,  Oklnhom 

ATTN  i  Dime  tor,  Dipt  of  Ounntry  0 

Onmsndlng  tenoral 
U.  0.  Amy  Mliillo  Comaod 
Rodstoot  Amioal,  Alnbnm 
ATTN  i  Rttsarch  Library  X 

AMMI-RCI  (Orohaa)  X 

Coamndlng  Offlotr 

U«  0.  Amy  Infantry  Agtnoy 

fort  Stoning,  Oa.  X 

U.  0.  Amy  Ltadtrthlp  Duma  Nqoh  Unit 
f.O.  Sox  767 

Pmtlllo  of  Mm torty,  Calif,  X 

Cninllng  Offlotr 

USA  tedlonl  Stiaaroh  Laboratory 

fort  Knox,  Kintuoky 

Atm  I  Psychology  Division  X 

Library  .  1 

gtadqunrttrs 

V.  0.  Amy  Mobility  Oo—ang 

Outer  Lint,  Mlthlgaa  X  ■ 


On— ruling  Otntral 
0*  0.  Amy  tink-AutmtiM  OmMt 
Cantor  Lina,  Michigan 
..  Atm*  SMOTA-RRo 

On— n ding  Offlotr 
Turn  Tut  Station 
Yum,  Arliona 
Am  1  smt-epp 

Co— ding  Offlotr 

USA  fait  A  evaluation  On— I 

APO  731 

Oaattla,  Washington 

Co— ndlng  Otntral 
U.  8.  Amy  Wtapont  On— al 
Rook  Island  Arttnal,  Xlllnoig 
Am<  Aieui.ii 

Aieus.931o.10 

'  Coamndlng  Offlotr 
U.  8.  Amy  Rataarob  OfflM 
Sox  CM,  Duka  Station 
Durban,  North  Carolina 

Hoadquarttr* 

U.  8.  Amy  Kltotronloa  NAD  laboratory 
fort  Monaouth,  lav  JirMf 
Ami  SKLRA/ODA 

Coamndlng  tenoral 
U.  8.  COKAAC 
fort  Moarot,  Virginia 
Ami  Matarial  Dlvltlon 

CONARC  Liaison  OfflM 
Bldg  kOO,  APO,  Ml. 

Coamndlng  Offlotr 
Dltnond  fust  Laboratorlsi 
Washington  25,  D.  0, 

Ami  Ttoh  Rtfs  moot  Nat 

Comandlng  Offlosr 

D1  motors  to  of  Nsdloal  In— fc 

Edgewood  Arsenal*  m . 

ATTMj  Psychol  A  luma  Bngr  Sr 

USA  Bnvlronmatal  lygloan  Agtyg 

Dir so tor 

U.  8.  Amy  InglMir  Noah  A  Dtv  Labs 

fort  Balvolr,  Virginia 
Ami  Library 

Huaan  factors  Sraaoh 

Coamndlng  Offlosr 

U.  B.  Amy  Munitions  OoamaA 

frank ford  Arsenal 

Phlladslphla  37*  fa. 

mini  SMJTA-10U/6VX  (■  k«r  Nr) 

Library  (UAf  kO) 

U.  0.  Amy  Amor 
luaan  8s starch  (felt, 
fort  Knox,  Kantuoky 

U.  I.  Amy  Infantry 

Nu—  Stsaarsb  Halt 
fort  Banning*  On. 


Director  of  IU March 
Training  Methods  Division 

wjrsaft«s«wr 

Alexandria,  Va.  1 

Co— ending  Officer 

Medical  Equipment  Develop— nt  Lab 

Fort  Totten 

Flushing  59,  Hew  York  1 

Co— ending  Officer 
U.  S.  Army  Munitions  Co— and 
Plcatlnny  Arsenal 
Dover,  New  Jersey 

ATTNt  ANBMJ-VC2  (Mr.  F.  Strauss)  1 

Co— ending  Oeneral 
Quarter— star  Rsch  A  Engr  Ctr 

Natick,  Mass. 

ATOh  Knvlronaental  Protection 

Research  Division  1 

Co— ending  Officer 
8pringfleld  Armory 
Springfield.  Ifcse. 

ATTN:  LVDB(FC)  1 

Director,  Walter  Reed  Army 

Institute  of  Research 
Walter  Reed  Any  Medical  Center 
Washington,  D.  C. 


ATTN:  Neuropsychiatry  Div  1 

Co— ending  Officer 
Watertown  Arsenal 
Watertown  72,  Mass. 

ATTN:  AMXNR-9251  1 

Co— ending  Officer 

Watervllet  Arsenal 

Watervliet,  New  York 

ATTN:  8VEW-RDD  (Mr.  Waugh)  1 

Co— ending  Oeneral 
White  Sands  Missile  Range 
Las  Cruces,  New  Mexico 
ATTN:  Technical  Library  1 

Mr.  R.  Courtney  1 

Ord  Liaison  Office 

Any  Combat  Dev  Experimentation  Ctr 

Fort  Ord,  Calif. 

ATTN:  LtCol  M.  D.  Burkhead  1 


Commanding  Oeneral 

U.  8.  Army  Combat  Development  Co— and 
Technical  Library 

Bldg  313#  AFQ,  Mi.  1 

Technical  Library 

Brahch  #3,  DAPS,  Bldg  400,  APO,  Ml.  1 

Hq,  UBA  Medical  RAD  Co— and 
Main  Navy  Building 
Washington  25,  D.  C. 

ATTN:  MP  A  FF  Rsch  Br  1 

U.S.Army  Arctic  Test  Board 
U.S.Arny  R&D  Office, Alaska 
ATTNs  Dr .  Qnmoran  B.  Cobb 
APO  731.  Seattle, Washington 

1 


Cos— ding  Officer 
Naval  Re starch  Laboratory 
4  th  A  Chesapeake  8te,  B.W. 

Washington  25,  D.  C. 

ATTN :  Cods  5120  Xngr  Psychol  \ 

Code  51*t3A  Sys  Analysis  1 

Commanding  Officer  A  Director 
Naval  Training  Devices  Center 
Port  Washington,  Long  Island 
New  York 

ATTN:  Dr.  Kenneth  Tbo— son  1 

Co— ending  Officer 

Office  of  Naval  Research  Br  Ofc 

*>95  Bv— e r  Street 

Bottom,  Mass. 

ATTN:  Dir,  Bibliographical  Servlet 
Pro J . ,  Inst  for  Appl  Kxper 
Psychol,  North  Hall 
Tufts  Colls gs 

Medford  55,  Mass.  1 

U.  S.  Navy  Electronics  Laboratory 
San  Diego  52,  Calif. 

ATTN:  Ch,  Human  Factors  Division  1 

Hq  BSD  (ESAT) 

L.  0.  Hanscom  Field 

Bedford,  Mass.  1 

UBAF  School  of  Aerospace  Medicine 

Brooks  Air  Force  Base,  Texas 

ATTN:  Aeromedlcal  Library  1 

Civil  Aeromedlcal  Research  Institute 
Federal  Aviation  Agency 
Aeronautical  Center 
P.  0.  Box  1002 
Oklahoma  City,  Oklaho— 

ATTN:  Chief,  Engr  Psychol- Section  1 

Headquarters 

U.  8.  Army  Aviation  School 

Fort  Rucker,  Alabama  1 

WADD  (VWBSK  Library) 

Wright  Patterson  AFB,  Ohio  2 

Defense  Documentation 
Center 

Arlington  Hall  Station 

Arlington  12,  Virginia 

Office  of  Technical  Services 
Department  of  Comae  ret 
Washington  25,  D.  C. 

ATTN:  Acquisitions  Section  2 

Dr.  Willi—  Lybrand 
Special  Operations  Rasaaroh  Off  lot 
The  American  University 
1405  Massachusetts  Ave.,  N.W. 
Washington  16,  D.  C.  1 

8s rials  Unit 
Purdus  Uni varsity 

Lafayette,  Indiana  1 


Defence  Research  Member 
Canadian  Joint  Staff 
2450  Massachusetts  Ave., N.W. 
Washington  8,  D.  C.  2 


Uni varsity  of  Michigan 

Ann  Arbor,  Michigan 

ACTN:  Dr.  Leonard  Uhr  1 

American  Institute  for  Re—mreh 
1006  Ada—  Mill  Road,  N.W. 

Washington  9,  D.  C. 

ATTN:  J.  T*  Hudson  1 

A— r lean  Xnstltuta  for  Raaamreh 
410  Amberson  Avsnua 
Pittsburgh  32,  Pa. 

ATTN:  Library  1 

United  Aircraft  Corporate  Sys . Ctr . 
ATTN: Human  Factor  Ehgr(Mr.L.Bricker) 
1690  New  Britain  Ave., 

Farmington,  Conn.  x 

A—  trican  Institute  for  Research 
6  West  4lst  Avenue 
San  Mateo,  Calif. 

ATTN :  Librarian  1 

American  —hint  4  Foundry  Co. 

11  Bruce  Place 
Qreenvlch,  Conn. 

ATTN;  Human  Factors  Bupv  1 

The  Franklin  Institute 

20th  St.  4  Ben  Franklin  Parkway 

Philadelphia  3,  Pa. 

ATTN:  Electrical  Engr  Library  l 

ITT  Laboratories 

500  Washington  Avenue 

Nutley  10,  New  Jersey 

ATTN:  Human  Factors  Oroup  1 

Martin  Company 

Life  Balances  Dept.,  Engl  nee  ring  Dlv* 

Baltimore  3,  Maryland 

ATTN:  Dr.  Carl  C.  Clark  3 

The  Research  Analysis  Corporation 
6935  Arlington  Road 
Bethesda  ,  Ml. 

ATTN:  Library  1 

Ritchie  4  Associates,  Inc. 

44  Ludlow  St. 

Dayton  2,  Ohio  1 

Dr.  D.  V.  Conover 
Nall  Zone:  6*169 
Oeneral  Dynamlcs/Convalr 
P.0.  Box  1950 

San  Diego  12,  Calif.  1 

Mr.  Wesley  E.  Woodson 

Mall  Zoos:  594-50 

Oeneral  Dynamic s/Aatronautlca 

5001  Kearny  Villa  Road  * 

San  Diego  11,  Calif.  1 

Hughes  Aircraft  Co— any 
Florence  Ave.  at  Teal  St'. 

Culvar  City,  Calif. 

ATTN:  Engineering  Library  1 

'  U.S.Arny  R&D  Office, Panama 
P,  0.  Drawer  942 
ATTN:  Dr.  D.  A.  Dobbins 
T.  Clayton,  Canal  Zone 
Panama  1 


I 


